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DISCLAIMER

This report was exclusively prepared for the Chicago Regional Office, an agency of the
United States Department of Energy’s Office of Energy Efficiency and Renewable
Energy by Rebecca Busby, under Contract Number DE-AP45-01R553314, Neither the
United States Government nor any agency thereof, nor any of their employees, makes
any warranty, express or implied, or assumes any legal liability or responsibility for the
aceuracy, completeness, or usefulness of any information, apparatus, product or process
disclosed, or represents that its use would not infringe privately owned rights.

Reference herein to any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise, does not necessarily constitute or imply ils
endorsement, recommendation, or favoring by the United States Government or any
agency thereof, The views and opinions expressed in this report are solely those of the
author’s and do not necessarily state or reflect those of the United States Government or
any agency thereof,



INTRODUCTION

The purpose of this report is to serve as a quick reference for consumers and other
advocates interested in learning more about wind activities and developments in the
Midwest that includes llinois, Indiana, lowa, Michigan, Minnesota, Missouri, Ohio, and
Wisconsin. Specifically, this report provides general information that includes a
summary of the status and future of the wind industry, costs and economices, technology
developments, state wind maps, listing of installations by state, upcoming activities,
policies and financial incentives, and contacts at state government, manufacturers,
utilities, developers and other organizations.
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WIND POWERING THE MIDWEST
An economic opportunity for America’s Heartland

Introduction

Energy produced from the wind is now our fastest growing renewable resource, not only in
the United States (U.S) but also worldwide. In fact, the growth rate of wind energy has
surpassed that of natural gas, oil, and coal. During 2001 alone, nearly 1,700 megawatts of wind
power was installed in the United States — a phenomenal 66% increase over the previous year.
Wind capacity grew by another 10% during 2002, and by year-end 2003, the U.S. could have
about 8,000 megawatts of wind power — enough to serve more than 2 million households.

The Midwest is home to several states with vast wind resources that are ranked in the top 20
in the U.8. lowa and Minnesota, for example, trail only California and Texas in regard to
installed wind energy capacity as of April 2003, The United States Department of Energy (U.S.
DOE) 1s working with midwestern state governments, commercial developers, equipment
manufacturers, energy companies, and environmental groups to hamess this clean, renewable
source of energy. The U.S. DOE’s Chicago Regional Office covers the Midwest region of eight
states: lllinois, Indiana, lowa, Michigan, Minnesota, Missouri, Ohio, and Wisconsin.

Wind Powering America: Powering Economic Growth

A program called Wind Powering America is the U.S. DOE’s flagship effort, with a goal of
producing 5% of the nation’s electricity from wind by 2020. This would not only help meet the
growing demand for clean sources of electricity, but would also add $60 billion in capital
investment in rural America, provide $1.2 billion in new income for farmers and rural
landowners, and create 80,000 permanent jobs from 2000 through 2020.

In short, wind energy represents a major economic opportunity for the United States, and a
financial boon to midwestern farm economies. The first market is for large-scale wind turbine
systems producing bulk power and selling it to energy companies. The second market for wind
energy is small-scale turbines designed to serve a customer’s own electricity needs.

In large-scale wind energy development, multiple turbines are typically installed on wind
farms that feed power into the local utility grid, which distributes it to customers. The rule of
thumb 1s that for each wind turbine on a property, the developer guarantees the landowner
$2,000 or more per year, regardless of whether the machine is running, Farmers actually earn
more than they would from agricultural crops; one lowa farmer with three turbines on his land
says, “It"s like having an oil well in the sky.”

Through Wind Powering America, the U.S. DOE is spreading the word on the benefits of
wind energy, sponsoring conferences and workshops with Midwestern State governments to
promote development at local and regional levels, and providing the technological and
institutional support needed to ensure that wind energy continues to compete with other sources.

Renewable Energy: A Clean, Abundant Resource

America’s supply of renewable energy is virtually infinite, since power from the wind and sun
is inexhaustible — limited only by the ways we can imagine harnessing it. The U.S. Energy
Information Administration predicts that electricity production from renewable energy resources
will grow 2.1 percent per year through 2025,



Our abundant domestic supply of wind energy and other renewable resources helps reduce our
dependence on fossil fuels, especially oil imported from foreign countries. This not only
improves our domestic energy security position, but also insulates consumers from wild price
swings that result from supply interruptions or volatility in commodity markets,

Wind power and other renewable energy sources are also friendly to our environment.
Generating electricity from wind creates no greenhouse gases, which cause global warming, nor
does it produce any air pollution. In fact, by displacing the use of fossil fuels, wind energy
avoids the emission of millions of tons of carbon dioxide, sulfur and nitrogen compounds, and
other air pollutants.

And large-scale wind farm development is highly compatible with farming, ranching, and
other midwestern land uses. The wind turbines take up very little land — about one-fourth acre
each — and do not require trucks going in and out, nor do they disturb farm animals or local
wildlife. Concerns with wind power’s noise have been minimized through continued
technological development (see next section). Today, farmers can sit on their porch and watch
the blades spinning just 200 yards away, yet not even hear them. Some farmers refer to the
machines as “combines in the sky” and have called wind energy “the best crop we grow.”

Recognizing this synergy, the American Corn Growers Foundation initiated the “Wealth from
the Wind™ program, which seeks to benefit small and mid-sized farms and rural communities by
taking advantage of wind power’s economic and environmental potential, “Wealth from the
Wind” will explore, research, and implement programs to encourage farmer-owned wind farm
cooperatives, leasing of farmland for commercial wind development, small-scale wind turbines
for individual farm use, and other projects. Educational programs and information are also
available to the agricultural community.

Wind Power Cost: Now It Competes with Traditional Sources

Until recently, renewable energy has been expensive, compared to power generated from
inexpensive fossil fuels. That is no longer true. Working with the U.S. DOE to improve wind
energy technology, the U.S. wind industry has reduced the cost of production by more than 80
percent since 1980, Just in the past 10 years, the cost of wind power has dropped roughly in half
and should fall by another 30-50 percent by 2010 (Figure 1), due largely to technological
advances. Today in some regions, electricity produced from wind can compete head-to-head
with traditionally generated power when the federal production tax credit (presently at 1.7 cents
per kilowatt-hour) for wind energy is included.

Overview of Wind Energy
How It Works: A Mini-Power Plant in the Sky

People have captured energy from the wind for thousands of years, using it to move ships,
grind grain, and pump water. The blade of a wind turbine acts much like an airplane propeller,
converting the wind’s motion (kinetic energy) into useful power. By the late 1800s, windmills
were being built to generate electricity.

In today’s wind turbines, the rotating blades supply mechanical power through the rotor shaft
to a gearbox (or transmission), which drives a generator to produce electricity. Modern wind
turbines are mounted on high towers to take advantage of the stronger, steadier winds that prevail
hundreds of feet up. You can think of the machine as a small power plant in the sky, using the
wind as its fuel.
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Figure 1: Levelized Cost of Wind Energy from 1990-2010

Recent Events: The Industry Grows Up

The popularity of wind energy has always fluctuated with the price of conventional fuels, so
when o1l prices skyrocketed in the 1970s, so did worldwide interest in wind power. Government
research and financial incentives triggered the development and use of many new wind turbine
designs over the past decades. Dozens of small wind power developers and manufacturers
Jumped into the market, then gradually consolidated into the major players operating today.

In the United States, the wind industry was born in California, where the state offered
generous incentives to developers willing to take a risk, and federal legislation in 1978 began to
encourage all forms of alternative power generation through PURPA (the Public Utility
Regulatory Policies Act). Large wind farms built in California in the late 1970s and early *80s
served as the test bed for new designs.

In Europe as well, governments and banking laws provided financial incentives to wind
energy developers, and because conventional energy prices are much higher there, wind was
better able to compete. Denmark and Germany in particular made steady progress on wind
turbine technology and commercial projects. Today, Europe’s wind industry is more mature, and
European manufacturers dominate the large-scale wind equipment market.

For America, the fact that wind power was successfully introduced into Europe’s existing
electricity distribution grid without disruption showed that it could be done here too. Also,
global warming concerns were focusing new attention on renewable energy. In 1992, the federal
government introduced a tax credit for wind energy production, and America’s wind industry has
been enjoying a resurgence ever since. A two-year extension of this eredit, which was included
in President Bush'’s economic stimulus package and passed in spring 2002, will remain in effect
through year-end 2003.

Now that the wind industry has endured its growing pains, midwestern states have begun to
offer a smorgasbord of financial incentives for energy companies and individuals to invest in
wind energy and other renewable resources. Income from siting wind turbines on agricultural
land can also help sustain midwestern farm economies during lean times,



Technology Development: Driving Costs Down

During the 1980s and "90s, aggressive government research programs, here and in Europe,
made huge strides in wind production technology, resulting in dramatically lower prices for wind
power. Major advances were made in three areas:

o Aerodynamics and design: Aerodynamics is the study of air in motion and its interaction with
objects moving through it. A better understanding of aerodynamics has allowed engineers to
design wind turbine blades that are stronger, lighter-weight, and more powerful. Design
engineers have also reduced the weight of other machine components, resulting in a ripple-
down effect that allows lighter-weight housings, towers, and foundations.

o Manufacturing technigues: The process of manufacturing turbine blades and other wind
system components has vastly improved, resulting in higher quality and better performance,
For example, fiberglass blades no longer contain air bubbles that can cause failures. Materials
and methods are constantly being improved to build more reliable, predictable machines.

e Control and monitoring systems: Computer control systems give engineers more information,
allowing them to predict performance and to service a machine routinely, before it might fail.
Modern machine controls use power electronics to operate at variable speeds, and detailed
performance monitoring helps engineers operate the wind turbine at its highest efficiency.

Today's Wind Systems: Bigger, Quieter, and Safer

The current trend in wind turbine design is toward larger machines, in both physical size and
generation capacity. lronically, government programs of the 1970s were initially aimed at
developing huge wind turbines, but researchers had to start with small machines to learn more
about the loads and stresses that cause wear and tear on the components. Now that these stresses
are becoming more precisely understood, engineers can optimize the safety factor in their
designs and get more useful power out of the machine.

Today, manufacturers are successfully building ever-bigger, more efficient wind systems,
allowing a given area of land to produce the same amount of power with far fewer machines and
at lower costs. For example, five units each generating 750 kilowatts (kW) produce a total of
3.75 megawatts (MW) of power (1 MW = 1,000 kW). In the old days, this amount of power
would have required 50 small, less efficient 75-kW machines.

This means that wind farms are much more cost-effective per acre of land that they occupy,
and developers benefit from economies-of-scale in constructing fewer, larger machines, which
co-exist easily with farming operations. The move toward higher capacity wind systems has
been critical to making wind power competitive in energy markets.

Designers are now building commercial wind turbines that produce over | MW and are
testing designs with more than 3 MW in capacity, Just a single blade on a modern machine can
be more than 80 feet long — about the length of a basketball court — and the base of the blade is
large enough to drive a car into. Some wind systems today have elevators inside the tower for
workers to access the equipment at the top.

Engineers have also designed turbines that operate more quietly without sacrificing
efficiency. Mechanical noise has virtually disappeared, while aerodynamic blade designs have
reduced the swishing sound of the blades. Also, today’s large machines spin more slowly to
produce the same power as a small machine spinning faster, Natural noise such as the wind
blowing through trees and shrubs usually masks the sound of modern wind machines at distances
of 200 yards or more.



In addition to the wind turbine equipment itself, the success of wind farms depends very much
on finding just the right spot for the machines, since the economics of wind energy production
improves greatly at sites with strong, steady winds. When the wind speed doubles, the amount
of energy it contains increases cight times. Wind farms themselves are also growing in size,
according to Clean Edge, Inc., the Clean-Tech Market Authority (San Francisco). New farms are
now reaching utility-scale, with some approaching 300 MW in size.

The U.S. DOE, individual state governments, and the wind industry have worked both
independently and cooperatively for years to monitor wind speeds and directions at sites all over
the U.S,, leading to detailed wind potential maps for many states nationwide. Still, developers
hoping to install large farms must “prospect” for the best winds, using techniques and equipment
that are constantly being improved.

Wind Energy’s Future; Full Speed Ahead

Wind power is the fastest growing energy technology in the world today. Globally, wind
power totaled close to 24,000 MW of installed capacity in 2001, with 4,261 MW of this in the
United States. By year-end 2002, U.S. capacity had grown to 4,660 MW (Figure 2).

Worldwide, installed wind capacity increased during 2002 by 28%, adding a récord 6,868
MW and reaching a total of more than 31,000 MW. According to the American Wind Energy
Association (AWEA), the world’s total wind power capacity has quadrupled over the past five
years. The global wind industry is expected to expand from $5.5 billion in 2002 to about $49
billion in 2012, says the Clean-Tech Market Authority.

During 2002, America’s wind production capacity reached 4,660 MW — enough to serve more
than 1.3 million households, according to AWEA. Despite overall retrenchment in the broader
energy industry, 410 MW of wind power was installed in 2002, The U.S. now ranks third in the
world in terms of wind power capacity, behind Germany and Spain.

Uncertainty surrounding extension of the federal government’s tax credit slowed growth
somewhat during 2002. However, the credit eventually was extended through year-end 2003,
and AWEA projects that with new developments in 2003, the total installed capacity in the U.S.
may increase 1o over 8,000 MW, The wind industry is proposing that in the future, the tax credit
be extended for multiple years rather than one year at a time to combat the boom-bust cycles
associated with short-term credits.

MIDWESTERN WIND POWER: States Take the Lead
Minnesota: A Midwestern Powerhouse of Wind Energy

This northernmost midwestern state has a wind generation capacity of about 320 MW,
concentrated in the southwestern corner of the state. In terms of wind resource, Minnesota has
the largest potential in the Midwest and America’s ninth-largest potential (Figure 3.

Minnesota has ongoing monitoring and mapping projects to characterize the wind power
resource statewide. In late 2002, Minnesota’s Department of Commerce released its 14th Wind
Resource Analysis Program (WRAP) Report, which presents the newest data on the state’s wind
energy potential,
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Figure 2: U.S. Wind Power Capacity, Year-End 2002
Source: 1.5, National Renewable Encrgy Laboratory

Maore than 90% of Minnesota’s wind power comes from large wind farms, while the rest is
generated by small wind turbines that are independently owned and operated. Minnesota’s
largest electric utility, Xcel Energy (formerly Northern States Power), buys most of the wind
energy produced statewide, under an agreement that allows the utility to store nuclear waste in
exchange for purchasing wind power. During 2002, Xcel bought 425 MW of wind energy —
more than 1.3 million megawatt-hours (MWh) per year — and will contract for the purchase of
another 400 MW through 2012,

Incentives and Education: Helping Minnesota's Wind Power Grow

Several financial incentives are provided by Minnesota’s Department of Commerce to
encourage wind energy development. Minnesota is unique in offering payments for actual wind
energy output, at a rate of 1.5 cents per kilowatt-hour (kWh) generated by systems less than 2
MW in capacity. Also, wind power equipment is exempt from sales tax, and small wind systems



(less than 250 kW) are exempt from property taxes and production taxes. For larger systems, in
lieu of property tax on the value of the wind equipment, owners pay production taxes based on
system capacity (between 250 kW and 2 MW, 0.012 cents/kWh; 2-12 MW, 0.036 cents/kWh:
over 12 MW, 0.12 cents/kWh).

A cornerstone of Minnesota’s program is net metering for operators of small wind turbine (40
kW or less) that are connected to the utility grid. When the machine is generating more power
than the customer is using, the electric utility meter turns backwards, and the customer’s bill is
credited for the electricity produced at the average retail rate — which distinguishes Minnesota’s
(and Wisconsin’s) net metering programs from those of most other states, where the so-called
“buyback” rates are lower. Minnesota is also the only midwestern state where net metering is
mandated in statute by the state legislature.

In addition, state legislation requires electric utilities to offer customers the option to purchase
“green” power generated from renewable sources including wind energy systems. Great River
Energy and its member utilities sell blocks of wind power (certain amounts of kWh/month) to
customers for a small premium through its WindSense program. Moorhead Public Service’s
Capture the Wind program has the largest percentage participation rate in the U.S., at 7%.
Similar options are available through other green choice programs, including Wellspring
Renewable Energy offered by the Cooperative Power Association and Great River Energy and
Minnkota Power Cooperative’s Infinity Wind Energy.

Minnesota is also busy educating community leaders, farmers, and rural landowners about the
benefits of wind power through a project called Windustry, operated by the state’s Institute for
Agricultural and Trade Policy. In November 2002, Windustry held a conference in Minneapolis,
“Wind Energy: New Economic Opportunities,” which featured four topics:

* Options and strategies for reaching Minnesota’s goal of 10% renewable generation by 2015
Establishing a vibrant wind industry in the state and the Midwest

e Community-based opportunities to develop wind resources

Citizen and landowner workshops

Minnesota’s Wind Energy Developments

Most of the state’s wind power comes from its largest wind farm, developed by Enron Wind
Corp. in 1998-99 (GE Power Systems acquired Enron Wind in 2002), GE Wind operates 281
wind turbines near Lake Benton that produce almost 211 MW, Xcel Energy buys all of this
power, as well as power generated at the 25-MW Buffalo Ridge wind farm in Murray County,
developed in 1994 by Kenetech Windpower.

Also n the Buffalo Ridge area, three 660-kW units at the Chandler Hills wind farm,
developed by enXco and Project Resources Inc., began generating about 2 MW of power in
1998; another six machines at Chandler began producing an additional 4 MW of wind energy in
2001.

Minnesota’s Douma family owns the Chandler Hills wind farm site. More than 100 other
landowners have arrangements that allow developers to operate wind turbines on their property,
Typically, each machine uses about a quarter-acre, and the site owner receives lease income of
about 52,500-35,000 per year per turbine,

In early 2003, a new electricity transmission line was approved by Minnesota’s utility
regulators to carry power from Buffalo Ridge wind farms to the Minneapolis-St.Paul metro area.
The transmission line, proposed by Xcel Energy, is projected to be in service in 2006. One
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condition of the approval is that a total of 825 MW of wind power must be built in the same time
frame, said SolarAccess.com.

The decision could dramatically accelerate Minnesota's wind power development, adding 365
MW of wind power to Xcel’s existing commitment of 460 MW (installed or under contract).
Separately, Minnesota’s utility commission also required Xcel to purchase up to 60 MW of its



total wind power from developments owned locally by farmers, communities, and small
businesses in southwestern Minnesota.

A cooperative led by Great River Energy became the first utilities in the Midwest to offer
customers the opportunity to purchase some or all of their power from wind. The state’s wind
projects are listed in Table 1.

In 2003, the U.S. DOE will work with the Minnesota State Energy Office to organize a wind
energy workshop for Native Americans to educate/promote development of wind resources that
exist on Tribal land.

lowa: Top Wind Energy Producer in the Midwest

As America’s tenth-windiest state, lowa has the potential to produce nearly five times its own
electricity demand from wind energy. This amount of power could supply over 5 percent of total
U.S. needs. Nearly 40 percent of lowa’s land area has wind production capabilitics (Figure 4),
giving the state a potential capacity exceeding that of California.

Currently, the state generates about 325 MW of power, mostly from commercial-scale wind
turbines, placing it third in production nationwide, after California and Texas. In addition, the
state requires its investor-owned utilities to purchase a portion of their generation from
renewable sources including wind power.

Incentives and Education: Helping lowa's Wind Power Grow

lowa provides a variety of financial incentives to encourage wind energy development,
including loans and property and sales tax exemptions. For example, lowa offers a state sales tax
exemption for the total cost of wind energy equipment and all materials used to manufacture,
mstall, or construct wind systems. Also, wind energy equipment receives preferential treatment
in property tax assessments. lowa also has a net metering law, and beginning in 2004, all electric
utilities, including those not regulated by the state utilities board, must offer green power options
to their customers.

The Towa Energy Center (Center), a non-profit organization administered by lowa State
University in Ames, supports wind developments through wind research and demonstration
projects, as well as providing on-line wind assessment studies. The Center also administers the
state’s Alternate Energy Revolving Loan program, which supports residential, commercial
school and independent power producer since its inception in 1996. Wind energy education is
also supported by the University of Northern lowa, which operates the Center for Energy and
Environmental Education.

Waverly Light and Power and the City of Waverly, along with the University of Northern
lowa, established the Midwest Wind Energy Program to demonstrate the advantages of wind
energy and to provide hands-on training, university classes, and seminars, Data from monitoring
the utility’s first, 80-kW wind turbine was supplied to the American Public Power Association so
that other municipal utilities were able to leamn from Waverly’s experience. (Note: The turbine
was retired in 2001).

lowa's Wind Energy Developments

Most of the state’s wind power comes from three areas, Storm Lake (near Alta), developed by
Enron (now GE Wind); Clear Lake, developed by FPL Energy; and Joice, developed by



Northern lowa Windpower. Together, these wind farms can produce about 315 MW of
electricity — equivalent to the energy consumed by more than 97,000 typical homes.
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Figure 4: lowa’s Estimated Average Annual Wind Speeds Measured at 50 Meters

Source: lowa Energy Centler

In 2002 FPL Energy began developing a new, 98-MW wind farm, with more than 100
turbines, in northern lowa’s Hancock County. Alse in 2002, Clipper Windpower began
developing a 43-MW wind farm near Spirit Lake. The 1.5-MW turbines at the Clipper wind
farm are the largest capacity wind turbines in lowa. Alliant Energy and several local
cooperatives and municipalities will buy the output from these two new wind farms.

lowa’s love affair with wind power dates back to the days before the big players came onto
the scene. In 1993, lowa became the site of the first wind turbine owned and operated in the
Midwest by a public utility, Waverly Light and Power; this was also lowa’s first utility-scale
turbine. Since then, a group of seven municipal utilities formed the lowa Distributed Wind
Generation Project and installed three 750-kW turbines near Algona to gain first-hand experience
at running a wind farm. In 1999, Waverly installed two 750-kW turbines that are part of the

Storm Lake Wind Faeility.



In 1993, Spirit Lake School District was the first school to install a wind turbine to offset
electricity costs. The 250-kW system saves about $25,000 per year, and the school installed a
second, 750-kW machine in 2001. Since then, several other lowa school districts have begun
saving money by operating their own wind systems. Forest City’s system reduces energy costs
by about 550,000 annually, and Akron-Westfield’s is estimated to save more than $60,000 per
year.

Schafer Systems, a local plastics manufacturer in Adair, installed a wind energy system in
1995 to generate about 65% of the factory’s power requirements. And in 1996, lowa’s
Department of Natural Resources and the lowa State Fair Board sponsored construction of a 10-
kW wind turbine at the fairgrounds, which demonstrates the technology to a million visitors each
year,

More recently, Waverly Light and Power has continued to pioneer lowa’s utility wind
developments, not only by installing a fourth, 900-kW turbine but also by creating the lowa
Energy Tags Program, where the utility sells wind power certificates called tags to its customers
and the public. Each tag, costing $50, represents the environmental benefit of wind generation of
2,500 kWh, offsetting fossil fuel production of the same amount of energy. Proceeds go toward
additional wind generation by the utility.

In recognition of this program, Waverly Light and Power won the 2002 Paul Rappaport
Renewable Energy and Energy Efficiency Award from the U.S. National Renewable Energy
Laboratory, which noted the utility’s “vision, innovation, and courage.”

On March 27, 2003, MidAmerican Energy Co., based in Des Moines, announced its plan to
develop a 310-megawatt project on a site yet to be determined. The $323 million project (180 to
200 turbines) will be the largest wind farm on land anywhere in the world when it is completed
in 2006,

On April 24, 2003, the U.S, DOE along with the State of lowa Department of Natural
Resources co-hosted a one-day Green Energy Workshop that focused on wind development
opportunities and issues for representatives of rural electric cooperatives and municipal utilities.

The state’s wind projects are listed in Table 2,

Wisconsin: Using the Latest Wind Technology

In August 2001, Wisconsin began operating its biggest wind farm, which was at the time the
largest one in America east of the Mississippi River. Built and operated by FPL Energy, the
Meontfort wind facility in lowa County uses twenty huge Enron wind turbines, each generating
1.5 MW of power. This project brought Wisconsin’s wind energy capacity to about 53 MW,
with much of the state’s potential wind resource concentrated in eastern areas (Figure 5). The
Wisconsin Division of Energy, in cooperation with utilities, completed three years of statewide
wind monitoring and mapping to characterize the wind power resource. In December 2002,
Wisconsin Energy Corporation (We Energies) issued a request for proposal for up to 200
megawatts of wind power generation. We Energies plans to have these projects to be in service
by December 2004.

Like Minnesota and lowa, Wisconsin sees wind energy as an economic opportunity,
especially for farmers and other rural landowners who could receive thousands of dollars in
annual income for each wind machine sited on their property.



Incentives and Education: Helping Wisconsin's Wind Power Grow

Wisconsin policies and public benefit funds provide a variety of financial incentives to
encourage wind energy development. These include a property tax exemption from any value
added by renewable energy equipment and state grants and low-interest loans for renewable
energy projects,

Although renewable sources already supply 5 percent of Wisconsin’s energy, most of this is
wood used for heating, along with some hydropower. In 1999, Wisconsin passed a law requiring
most electricity suppliers to provide a rising percentage of energy generated from renewable
sources to their customers, starting with 0.5 percent in 2001 and increasing to 2.2 percent by
year-end 2010. Wisconsin was America’s first state to have a so-called “renewable portfolio
standard™ in advance of retail competition.

Several Wisconsin utilities have pioneered green pricing programs including wind power
options. Madison Gas and Electric offers customers blocks of 150 kWh for a monthly premium
of 55/block. Other green pricing programs include Alliant Energy’s Second Nature, We
Energies’ Energy for Tomorrow, Wisconsin Public Service’s NatureWise, Wisconsin Public
Power’s Renewable Energy Program, and the Dairyland Power Cooperative’s Evergreen
Renewable Energy Program.

Wisconsin has a net metering program that is limited to systems of 20 kW or less and applies
only to customers of investor-owned utilities.

Wisconsin's Wind Energy Developments

In addition to the 30-MW Montfort wind farm, Wisconsin enjoyved a resurgence of wind
energy projects during the 1990s. Madison Gas and Electric owns and operates an 11,2-MW
wind farm in Kewaunee County, and in 1999, Wisconsin Public Service began operating the
9.2-MW Lincoln Wind project, which generates about 17 million kWh per year.

A consortium of utilities initiated the Wind Energy Research Project in 1989 with an
extensive study of 19 sites, resulting in construction of a 1.2-MW wind farm. The U.S. DOE and
the Electric Power Research Institute provided support to this project. Land for the wind
turbines was leased from dairy farmers Mike and Sandi Zirbel. Near real-time energy production
can be viewed at the Wisconsin Wind Project website (www.wisconsinwindproject.com).

On April 11, 2003, the U.S. Department of Energy, State of Wisconsin Division of Energy,
State of lllinois Department of Commerce and Economic Opportunity, and Illinois Clean Trust
Foundation co-sponsored a utility-scale wind workshop for landowners and farmers. Key topics
presented at this one-day event included siting and permitting, landowner’s role in development
available wind resources in Wisconsin and linois, financial assistance, etc.

5]

The state’s wind projects are listed in Table 3.

Other Midwestern States: Gearing Up for Wind Power

The vast resources of wind energy available throughout the Midwest are generating interest
among other midwestern states, too, resulting in commercial wind power developments
(Table 4). Nearly all of the states have some form of property tax exemption or preferential
treatment for wind energy and other renewable systems.
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Figure 5: Average Annual Wind Speeds in Wisconsin (@ 60 meters)
Source: Wisconsin Division of Energy (January 2003)

Some also have sales tax exemptions, grants, net metering, and green pricing programs either in
effect or being planned. A summary of these financial incentives is shown in Table 5,

Hlinais

On July 11, 2002 then-Governor George Ryan announced a $2.75 million renewable energy
grant to Minneapolis-based Navitas Energy Inc., to develop a “utility-scale” wind-to-energy farm
in Northern Illinois. The Mendota Hills Wind Farm in rural Lee County, when completed in late
2003, will have 36 wind turbines and would be capable of generating 133 million kilowatts of

emission-free electricity, or the equivalent generation to meet the annual needs of about 15,000
households.
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On June 26, 2002 local utility Commonwealth Edison (ComEd) announced that it would
purchase the full output of a 32-turbine wind farm in Bureau County. Illinois Wind Energy LLC
15 the developer for the $60 million Crescent Ridge Wind Project. The turbines, which are
situated on 20 acres, are to be built near Providence, Milo and Tiskilwa in Indiantown and Milo
townships in Bureau County. The wind farm will generate approximately 48 megawatts of
energy — enough energy to power 18,000 homes, when completed in late 2003.

[n 2002, then-Governor Ryan issued an executive order committing the state to purchase at
least 5 percent of its electricity from renewable sources by 2010 and 15 percent by 2020. The
order applies to electricity used by buildings owned or operated by agencies under the governor's
control.

In 2001 the state legislated an explicit goal that at least 5 percent of the state’s production and
use of energy be derived from renewable forms by 2010 and at least 15 percent by 2020,

In November 2001, the Illinois Department of Commerce and Community Affairs (now the
Department of Commerce and Economic Opportunity), along with the U.S. DOE’s Chicago
Regional Office, the City of Chicago, Commonwealth Edison, U.S. EPA — Region V, American
Corn Growers Association, and other organizations, hosted the first wind workshop and
exhibition in the state. The successful one-day event focused on wind development issues and
opportunities and was attended by approximately 350 people,

The state has in place a grant program that funds wind development projects. For small wind
farms (10-990 kW), it funds 50 percent of the project costs up to $2.00/Watt with a maximum
grant amount of $400,000. For medium wind farms (1-10 MW), it funds 33 percent of the
project costs with a maximum grant of $1,000,000. For large wind farms (greater than 10 MW),
it funds 10 percent of the project costs with a maximum grant of $2,750,000.

Another potential source of financial assistance is the Illinois Clean Energy Community
Foundation, which offers grants and loans funded by income from a $225 million endowment,
The local utility, ComEd, also offers an experimental green pricing program for customers who
own and operate small wind systems (up to 40 kW) on their premises.

As of April 2003 approximately 100 MW of wind power are under development or planned
for Hlinois in the near terms (see table 4). The National Renewable Energy Laboratory’s wind
resource map released in 2001 indicates that the state could support more than 3,000 MW of
peak wind capacity (Figure 6). Based on this potential, the Environmental Law and Policy
Center of Chicago, at a wind town meeting on March 2003, reported that an additional 1,700
MW of wind developments are being planned in the next several years, Once completed, the
added capacity would catapult lllinois as one of the leading wind development states in the
United States.

Ohio

The Ohio Department of Development’s Office of Energy Efficiency (OEE) hosted its first
wind power conference in November 2002, when more than 350 participants attended to leamn
about wind energy development in the state. Green Energy Ohio (GEQ), subcontractor to OEE
and a statewide non-profit renewable energy organization with a Wind Committee based in
Cleveland, organized the one-day event. GEO is dedicated to promoting wind power and other
renewable energy in the state.

Other key co-sponsors included U.S. DOE’s Chicago Regional Office, the American Corn
Growers Association, and Green Mountain Energy Co., the nation’s largest retail provider of
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less-polluting electricity, Small wind experts Paul Gipe, Mick Sagrillo, and Mike Bergey

participated among the 24 speakers and 24 sponsors and exhibitors,
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Figure 6: Illinois Wind Resource Map
Source: U.S. National Renewahle Energy Laboratory (November 2001)

15



Conference participants received a 500-page Ohio Wind Power Tool Kit developed by GEO.,
along with copies of the U.S. National Renewable Energy Laboratory’s “Small Wind Electric
Systems: An Ohio Consumer’s Guide.” The Tool Kit incorporates case studies of 13 small wind
systems across Ohio, including 7 wind/solar hybrid systems.

The conference also featured a dedication program for the Glacier Ridge Metro Park Wind
Turbine, a 10-kW educational project installed by GEO near Columbus. A photovoltaic (PV)
unit is planned for this installation as part of an eventual $300.000 learning center on residential-
scale wind and solar applications. Small wind/PV units are expected to be operating in 2003 at
Lake Farmpark near Cleveland and at the Toledo Harbor Lighthouse some 8 miles into Lake Erie
on the Port of Toledo shipping channel.

Presentations at the conference covered wind resources and technology, project development,
and benefits and barriers to wind installation. More than 70 conference participants expressed
interest in an Ohio Wind Working Group to follow up on the conference, An extensive website
with conference speaker presentations, Tool Kit, and GEO wind monitoring appears at
www. GreenEnergyQhio,org,

Due to interest generated at the Ohio wind conference, the U.S. DOE — Chicago Regional
Office in 2003 will be providing financial support to the State of Ohio’s Department of
Development for the following activities: (1) Development of a new state wind resource map,
and (2) Organization by its State Wind Working Group for a series of wind meetings with its key
stakeholders for the purpose of gathering information to crafl a state-wide wind implementation
plan.

GEQ is promoting commercial wind development in Ohio, while Green Mountain Energy has
initiated its own wind-monitoring program. Since 1996, GEO has monitored several sites,
collecting wind speed and direction data using industry standard equipment (see Figure 7).

GEO has worked to identify additional sites by building relationships among those interested
in Ohio’s wind power. One future site under consideration is the Cleveland Water Crib, the main
intake from Lake Erie into the city's water system. This site and other offshore areas in Lake
Ene hold potential for the high average wind speeds needed to support commercial operations.

Community Energy Inc., a corporation located in Pennsylvania involved with wind energy
marketing, also participated in the Ohio Wind Power Conference and indicated that it has begun
wind assessment in the state, noting that Ohio appeared little different from linois or
Pennsylvania where the firm has developed commercial wind farms.

GEOQ also offers public tours of Ohio buildings that use wind and solar power. One example
1s Robert Howard’s 4.5-acre Victory Farms in Franklin County, where an 18-kW wind turbine
and PV hybrid system has been operating since 1995, The site was featured on the cover of the
September/October 2002 Solar Today magazine, along with a feature article on GEQ’s activitics
and Ohio’s green energy programs.

Green Mountain Energy serves several hundred thousand Ohio residential customers through
the Northeast Ohio Public Energy Council (NOPEC), a group of more than 100 communities that
purchase green power in bulk to reduce prices. Additionally, American Municipal Power-Ohio
(AMP-Ohio) chose Green Mountain Energy to supply its 5 member cities. In late 2001, a group
of Ohioans toured several wind plants in Pennsylvania as guests of Green Mountain Energy.

Several Ohio municipal electric systems have expressed interest in a wind power joint venture
through AMP-Ohio, with a goal of installing four 1.5-MW wind turbines. At the first site under
consideration, near Bowling Green, wind monitoring is complete. GEO is willing to provide this
site’s wind monitoring data and other information to interested parties,
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Figure 7. Ohio Wind Monitoring Sites
Source: The Columbus Dispaich

The State of Ohio’s Department of Development offers renewable energy loans up to
$25,000 for residents and up to $500,000 for businesses. The loans apply to purchasing and
installing wind turbines and other renewable energy technologies, The state also offers
commercial and industrial energy consumers a corporate exemption from property and sales
taxes on certain conversion facilities including wind power equipment.

Ohio law requires investor-owned utilities to offer a net metering option to customer-
generators who own qualifying systems including wind turbines. There is no cap on system size,
but each utility is required to interconnect systems only up to 0.1 percent of its in-state customer
peak demand. In 2002 the utilities won a court battle to reduce the rate at which they pay
customers for the electricity; it appeared likely that excess generation will be purchased at the
utility’s avoided cost.

Bowling Green Municipal Utilities offers net metering and a standard interconnect permit for
wind generators up to 25 kW. This public power utility is Ohio’s only supplier of green power,
which is generated from landfill gas and by low-impact hydropower, The utility is considering a
large, 376-kW PV system on the rooftop of the Bowling Green State University hockey arena, in
addition to locating several commercial wind turbines nearby.

Michigan

This Midwestern state is home to one of America’s first green power marketing programs,
Green Rate, which sells electricity from Traverse City's 600-kW wind turbine, built in 1996,
The utility’s green power premium is 1.58 cents/kWh, which amounts to about $7.58/month for
the average home. Consumers Energy also began offering green power supplied by two 900-kW
turbines installed near Mackinaw City, which increased Michigan’s total wind power capacity to
2.4 MW (see Table 4). Customers can purchase blocks of green power equivalent to 10 percent,
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50 percent, or 100 percent of their electricity consumption. The State of Michigan’s Consumer
and Industry Service (CIS) provides grants up to $5.000 for community renewable energy
projects such as wind energy demonstrations or seminars.

In November 2002 the U.S. DOE’s Chicago Regional Office hosted a successful Regional
Native American Wind Workshop in Sault St. Marie to discuss wind resources and development
opportunities on Tribal land. The State of Michigan also has established an official State Wind
Working Group whose mission is to promote/encourage in-state wind energy developments. In
2003, the U.S. Department of Energy’s Chicago Office will be providing financial support to
establish a State of Michigan Wind Working Group. The assistance will help sponsor a series of
wind meetings with Michigan key stakeholders for the purpose of gathering information to craft
a statewide wind implementation plan.

Indiana

The state is interested in monitoring and mapping its wind energy resources for development
opportunities. Indiana has a net billing program in place for qualifving facilities that generate
less than 1,000 kWh per month, with the utility buying back the excess energy at the avoided
cost. About 20 small wind power facilities statewide have signed up for this program.

Indiana provides a property tax exemption for wind power systems and other renewable
sources that are broader than that of most other states, exemplting storage and other affiliated
equipment. Indiana also offers grants for distributed generation systems, alternative power and
energy systems, and renewable energy technology demonstrations, All of these grants include
wind power but apply to businesses and institutions, not residential generators.

PSI Energy, a Cinergy subsidiary serving Indiana, collects voluntary monthly donations from
customers, which could lead to a green-power purchasing program.

The state in 2002 received financial support from the U.S Department of Energy for wind
assessment, A new State of Indiana wind resource map will be developed and validated by 2004,

Missouri

Like Indiana, the State of Missouri’s Department of Natural Resources (DNR) is interested in
assessing its potential wind energy resources through a monitoring and mapping program. The
state ranks 20th in wind energy potential in the U.S. and fourth in the Midwest.

City Utilities of Springfield offers a wind power option to customers, who can purchase 100-
kWh blocks for $5.00. The green pricing program, called WindCurrent, equates to roughly 16
cents per day, reported the Columbia Daily Tribune. The utility purchases wind power from
Western Resources, which operates a 1.5-MW wind project in Kansas. Aquila (formerly
UtiliCorp) was the first utility to provide wind-generated power to residential customers in
Missouri, beginning in 1999,

The City of Columbia has investigated the possibility of securing a 5-MW block of wind
energy from a Kansas wind farm when its 80-MW energy agreement with AmerenUE expires in
2004. Mumnicipal utility Columbia Water and Light was evaluating public demand for green
power but perceives the expense to be a hindrance, while Columbia City Councilor John
Coffman believes that the price difference is narrowing, said the Tribune. Missouri offers loans
to local governments and public schools (K-12) for renewable energy projects including wind,

The U.S. Department of Energy’s Chicago Regional Office in 2002 provided financial
support to launch a State Anemometer Loan program. Ten 20-meter towers and accessories are
available to Missourians interested in assessing wind resources on their land for potential
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development opportunities. In March 2003, the U.S. Department of Energy’s Chicago Regional
Office sponsored a one-day Missouri Renewable Energy Conference and Exhibition. Over 250
people turned out to learn about the benefits, technologies, applications, and economic
development opportunities associated with renewable energy. Also, the U.S. Department of
Energy’s Chicago Regional Office will provide financial support to Missouri DNR for the
development of a new state wind resource map. The map will be completed, validated and
released in 2004,
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Table 1. Minnesota’s Wind Power Developments
(Source: U.S. DOE, Minnesota Dept. of Commeree, American Wind Energy Association)

Start | Capacily, Affiliated Turbine Mumber Turbine
MName/Town or County Owner! Date MW Utility Manufacturer of Size, kW
Developer User/ Turbines
Power
Purchaser
Existing
Crookston Phoenix Industries 1987 0n.A Otter Tail NiA NfA N
Power
Marshall MNavitas Energy” 982 .4 Marshall WindWorld b (20
Municipal
Uil,
Buffalo Ridge Kenetech 1904 24.8 Heel Kenetech 73 140
Windpower Energy®
Lac qui Parle Valley Sch. Lac qui Parle Valley | 1997 n.z Lac gui MEG Micon 1 225
Sch. Parle
Valley Sch.
Chandler Hills [ en¥ea, PRCY 1995 20 CGireat River | Vestas 3 bl
Energy?
Lake Bentan | | GE Wind [ 9G8 107.3 Heel Zond i43 750
L Energy
Woodstock | Edison Capital [REY 10.2 Xeel WVestas 1% &00
| Energy )
Moorhead | | Moarhead Public 1959 0.8 Moorhead NEG Micon 1 750
Service” Puhblic
f Service” |
Hendricks (Lakota Rdg.) Edison Capital 1999 1.3 ¥eel NEG Mican 15 750
Energy
Lk Benton/Pipestone FPL Encrgy | o145y 1035 Keel | Zond 138 750
| Energy
Hendricks (Shaokatan H.) Edisan Capital 19599 (R Heel Vestas 18 T}
| Engrpy
dispersed project - 2000 59 Keel WVestas 24 ffald
Energy
M. Shaokatan/Hendricks CHI Energy 2000 5 Keel WVestas 18 a0
Energy
Ruthton Wind Farm CHI Energy 2001 15.8 Heel WVestas 22 fafal}
Encray
Averill (Agassiz Beach) CHI Energy 2001 2.0 Xcel Vestas 3 Bk
Energy
Elk River (Metro Wind) CHI Encrey 2001 0.7 Heel Westas | (L5
N Encrgy
Chandler Hills 11 enXeo, PRCT 2001 4.0 Cireat River | Vestas £ il
Energy”
Pipestone Co./Kas Farms Kas Brothers 2001 1.5 Keel NEG Micon 2 750
Energy
Hendricks (Lkvw, Rdz.) Orter Tail Pawer® 2001 0.9 Oitter Tail NEG Micon I Q0
Fower”
Olsen W. Farm {Pipesm.) Olsen Farm 2001 1.5 Heel NEG Micon 2 750
Energy
Wilimont MNavitas Energy 2001 1.5 Alliant NEG Micon I | 500
N Energy® '
Wilmont Navitas Energy 2001 | 0.9 SMMPA? NEG Micon L Q00
Moorhead (11) Moorhead Public 2001 | 0.5 Moaorhead NEG Micon I TS50
Servige? Public
Service’
Total Existing Capacity | 3199
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Table 1. Minnesota’s Wind Power Developments, cont’d.
(Source: U.S. DOE, Minnesota Dept. of Commerce, American Wind Energy Association)

Start | Capacity, AfMiliated Utility Turbine Number | Turbine
Name/Town or | Owner/Developer | Date MW User/ Manufacturer of Size,
County Power Purchaser Turbines kW
Ulnder Development/Planned
Murray County Xeel, 2002 79.5 MIA GE Wind S 1,600
Chanarambie
MNobles County Missouri River” 200z 1.8 Warthington/Missouri | NEG Micon 2 S04
Riv.
Pipestone/Murray | Navitas Energy 2002 | 1303 N/A GE Wind 87 1500
Cos.
Nobles County {3, | Mavitas Energy 2002 0.9 MIA “NEG Micon 1 Q00
Minn.)
Hendricks/Lincaln | Navitas, 2002 0.9 NYA NEG Micon l Q0
Cos. Shaokatan
Dodge Center FeGen 2002 9.0 Xeel Encrgy MNEG Micon 10 Q00
Technologies .
Tetal Planned Capacity 222.6
Total Existing and Planned 542.5

i : :
Mavitas Enengy was formerly Northem Aliemative Energy,

b
PRC is Project Resources Inc,

C .
Xeel Energy was formerly Maortherm States Power Co.

Gireen power program,
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(Sources: www.awea.org and www.state.ia.us/dnr/encrgy/)

Table 2. lowa'’s Wind Power Developments

MName/ Town or County | Owners/Operators/Partners Capacity Turhine Mfr., Number
Large Commercial Projects MW
Storm Lake/Alta
Storm Lake [ GE Wind* 112.5 Zond, 150
Storm Lake [ GE Wind 20.3 Zond, 107
Storm Lake [1 {Buena Waverly Light and Power I.5 Zond, 2
Vo
subtotal Storm Lake 194,35
Top of Iewal/Joice Entergy. pariners 80,1 NEG Micon, 89
Clear Lake FPL Energy 420 MEG Micon, 56
| Algona consontium/Cedar Falls 2.3 Zomid, 3
Sibley | Mavitas Energy®*® 12 2
Subitotal Large Projects 319.9
Small School Projects kW
Spirit Lake Spirit Lake Community School Dhatrict 1,000 WindWorld, NEG
Micon
| Akron Akron-Westficld Community School Dhstrict GO0 WVestas, |
Forest City Forest City Communrity School District G Mordex, |
| Mevada MNevada High School 450 WindWarld, |
Roval Clay Central/Everly Community School District a5 NA
Fenton Sentral Community School District 65 Windmaric
Clarion Goldfield Community School District 30 Atlantic Onent
Small Commercial Projects kW
Waverly 11 Waverly Light and Power 00 NEG Migon, 1
MNevada Storv County Hospital 250 Vestas, |
Adair Schafer Systemns, Ine. 225 Yestas, |
Sioux City KTFC Midwest Bible Radio 5 NiA
Williams Boondocks Truck Stop 8] NSA
Des Moines lowa State Fairgrounds L HA
Linn Grove New Prairie Home Technologies ] NiA
West Des Moines Sun Prairie Apartments L0 MNIA
Small Private Systems NiA =465 =19
| Subtotal Small Projects 4.9 MW
| Total Existing Capacity 324.8 MW
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Table 2. Towa’s Wind Power Developments, cont'd.
(Sources: www.awea.org and www.state.ia.us/dnr/energy/)

Name/Town or County | Owners/Operators/Partners Capacity Turbine Mfr.

| Planned

Hancock County FPL Encrgy o R0 MW NEG Micon
| Hardin County Eldora, Mew Providence Schools 250 kW MNiA

Sioux County Orange City Municipal Unility TE0 kW MIA

TBRD, Tap of lowa 1l Top of lowa 1005 MW A

Wall Lake City of Wall Lake 950 kW NIA

Northwood Northwood Kensett Community Schoals S0 KW Nordex, |

Sergeant Bluff City of Sergeant Bluff 750 kW M A

Sioux Rapids Sipux Central Schools 750 W MIA

Spirit Lake Clipper Windpower 43.5 MW NiA

Lenox _ Lenox Municipal Utility 750 kW NIA

Total Planned Capacity 247.1 MW

Total Existing and S71.9 MW

Planned

*  GE Wind was formerly Enron Wind, which was formerly Zond,

** Wavitas Energy was formerly Northem Alternative Energy,

Table 3. Wisconsin’s Wind Power Developments
(Source: www.awea,org)

Name/Town or County Site Owners/Operators | Capacity, MW | Turbine Mir., Number
Montfort/Eden, Towa Co. GE Wind | 30.0 GE Wind, 20
Rosiere/Kewaunee Co. Madison Gas and Electric 11.2 Vestas, 17
Lincoln/Kewaunes Co. Wisconsin Public Service 9.2 Vistas, 14
Byron/Fond du Lac Co. Alliant Energy 1.3 Vestas, 2
Zirbel (Glenmore)De Pere Wisconsin Public Service, three other W1 utilities 1.2 Tacke, 2
Total Capacity 52.9

Table 4. Other Midwestern Wind Power Developments
(Source: www.awea.org)

Name Town or County Site Owners/Operators Capacity, MW | Turbine Mfr., Number
| Miinais — Planned
_Champaign Nlineis Power™NEG Micon (deme project) 0.9 NEG Micon, |
Mendota Hills/Lee County | Navitas Encrgy® | 51.0 NEG Micon, 30-55
Crescent Ridge/Bureau Co. | 1linois Wind Energy | 48.0 NEG Micon, 34
Total | 99.9
Michigan — Existing |
Traverse City Traverse City Light and Power .6 Vestas, |
Muackinaw City Macikinaw City | 1.8 MEG Micon, 2
Total | 24

i :
Mavitas Energy was formerly Northem Altemative Energy,
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Table 5. Summary of Financial Incentives for Wind Power in the Midwest
(Sources: www.awea.org/pubs/inventory/html and www.ies.ncsu.edu/dsire/)

Property Sales Tax Utility
State Tax Exemption Loans Grants Green Mandates Net Other
Exemption Pricing Metering
linois Yes; Mo Mo Yes; Chicago | Mo Yes; ComEd | Public
valuation no RERF, 1L municipal experimental | benefits trust
more than Clean aggropate program <40 | fund and
conventional Energy purchases kW, cap revenue
syslem Community | green .1% of bonding;
Foundation, | powern utility’s Repewable
AltEnergy | IL state peak Partfolic
Bond Fund | buildings demand Goal
planning
La
purchase
green
pawer
Indiana Yes Mo Mo Yes; DG, Ps1 Ma Wes, =1,000 | Renewables
Al Power Energy EWh/month | included in
&Energy, fund to demand-side
Fenewable | develop management
demos green programs
power
SOUCES
[owa Yes: 100% ¥es; total Yes; Energy Yea; Yes: 3 1OUs must | Yes; [OUs State supports
of projest cost of Bank - rescarch utikitics purchase purchasa at wind energy
value for 5 equipment | Program, grants offer total of avoided cost | demonstration
ity local and AERLP through green 103 projects
aption materials lowa pricing; MWyt of
Spec.asst, exempt Emerpy all st genetation
Center offer from
green renewables
power
aptions
hy 2004
Michigan | No Ma M Woos; povt, Yy 2 Mo Possible --
nonprofit utilities
community | offer
ETIETEZY green
projects pricing
Minnesota | Yes; all Yes; Lotal Yes; agric, Production | Yes: 6 Xeel must | Yes; =40 Renewable
wind energy | cost of improvement, | tax eredit utilities’ purchase kW, 10Us devel, fund,
SYStem equipment | value-added 15 coops 400 MW purchaseat | non-mandated
exempt, but | and stock centekWh | ofter wind average renewalle
production materials grecn power retail rate, goal, wind
tax began in | exempt pricing; through no statewide | easements
2002 all 2012 cap
utilities
must
affer
green
POWET
aption
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Table 5, cont’d. Summary of Financial Incentives for Wind Power in the Midwest

(Sources: www.awea.org/pubs/inventory/html and www.ics.ncsu.edu/dsire/)

Property Sales Tax Utility
State Tax Exemption Loans Grants Green Mandates Met Other
Exemption : Power Metering
Missourt Mo Mo Yes for local | Ne City of M Mo ==
governmant Springfield
and K-12 wind power
schools option
Ohio Yes, Yes, Yes; Mo MOPEC, Mo Yes; cap =
cormm comin,’ renewahle AMP-Ohio |0 of
ind. ind. prajects, aggregates utility’s
eflic. purchase peak
. demand
Wisconsin | Yes;any Mo ¥es; WI Yes; Yes; 6 Utilities Yes; =20 | Cash-
wvalue added Focus on renewable | wtilities! musl W, 10Us | back
15 Bxempt Enecrgy ENETEY coops offer deliver purchase rebates,
projects green (L5% from | al retail public
pricing renewables | rate, no bencfits
in 2001, statewide fund,
increasing cap wind
to 2.2% by ACCEsS
2011
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CONTACTS
Federal Government/Programs

LLS. Department of Energy
Chicago Regional Office
Chne South Wicker Drive, Suite 2380
Chicago, IL 60606-4616
312-3533-6749
Website: www.eere.doe.govicro
Regional Coordinator, Wind Powering America
Bill Hui
J312-RB5-8580
E-mail: william.huii@ec.doe gov
Website: www.eere.energy. govicro

U5, Department of Energy Wind Program
Energy Efficiency and Renewable Energy (EREN)
Farrestal Building
1000 Independence Ave., S.W,
Washington, DC 20585
202-386-9220
Fax: 202-586-9260
Website;
www.eere. energy. goviwindpoweringamerica
Mational Coordinator, Wind Powering America
Phil Diougherty
202-586-5345
E-mail: Phil. Dougherty@hg doe.gov

Mational Renewable Energy Laboratory (NREL)
Mational Wind Technology Center (NWTC)
Wind Powering America Initiative
1617 Cole Blvd,
Golden, CO 80401-3393
303-275-3000
I03-384-6922
Fax: 303-384-7097
Website: www.nrel goviwind
Wind Powering America
Larry Flowers
303-384-6910
Website: www.nrel. gov/
E-mail: lawrence_flowersi@nrel.gov

Midwestern State Governments/Programs
1Hlinois

fHinais Department of Commerce
atd Economic Opportunity

Bureau of Energy and Recycling

620 E. Adams St.

Springfield, IL 62701

Website: www.commerce state.il.us
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Renewable Energy Grants, Trust Fund

Rex Buhmmester (State Wind Energy Coordinator)
217-557-1925

Fax: 217-785-2618

E-mail: rhuhrmes(icommerce state.il.us

Hinoiy Department of Commerce
and Economic Opportunity
Bureau of Energy and Recycling
325 W. Adams, Room 300
Springfield, IL 62704-1892
Website: www, commerce.state.il.us
Property Tax Assessment, Bond Funds
Renewables Portfolio Goal
David Loos
217-785-3969
Fax; 217-T85-2618
E-mail; dloos@eommerce.state.il.us

Hlinais Clean Energy Community Foundation
2 M. LaSalle Street, Suite 930
Chicago, IL 60602
Website: www illinoiscleanenergy.org
State Grants
Ed Miller
312-372-5191
Fax: 312-372-51%0
E-mail; emillerigillinoiscleanenergy.org

Citizens Urility Board
208 5. LaSalle, Suite 1760
Chicago, IL 60604

Met Metering

Elise Caplan

J12-263-4282

Fax: 312-264-4329

E-mail: ecaplani@euboard. org

Uilities/Enerey Companies

ComEd Energy Delivery Operations Center
ESO Technical Services
2™ Floor (02-NE-025)
Three Lincoln Centre
Oakbrook Terrace, IL 60181-4260
Wind and PV Generation
Denise A, Bechen
630-376-0T83
Fax: 630-376-6353
E-mail: Denise Bechen@exeloncorp.com

Indiana

fndiang Department of Commerce
Energy Policy Division
One North Capital, Suite 700



Indianapolis, IN 46204-2248

Website: www.in gov
Alternative Power and Energy Grants
Renewable Energy Demonstration Grants
Property Tax Exemptions
Phillip J. Powlick (Wind Energy Coordinator)
317-232-8970
Fax: 317-232-8995
E-mail: ppowlick {@commerce.state.in.us
Dhstributed Generation Grants
Ethan Rogers
I17-232-8961
Fax: 317-232-8995
E-mail: erogersi@comimerce. state.in. us

Indiana Uslity Regulatory Commission
302 W. Washington 5t., Suite E306
Indianapolis, IN 46204

MNet Billing

Laura Cvengros

317-233-5313

E-mail: levengros@urc.state.in,us

Utilities/Energy Companies

P51 Energy
1000 E. Main 5t
Plainfield, IN 46168
W
ebsite: www.cinergypsicom
Green Power Fund
Barbara Davis
317-838-2741
E-mail: bdavis2@ecinergy com

lowa

fowa Department of Natural Resources
Energy and Waste Management Bureau
Energy Bureau
Wallace State Office Building
Des Moines, 1A 50319
515-281-8681
Fax: 515-281-6794
Website: www.state.ia us/dorienergy
Tax Exemptions/Assessment
Angela Chen
515-281-4736
E-mail: angela.cheniidnr state.ia.us
lowa Enerpy Bank
Monica Stone
515-281-6361
E-mail: Monica Stone(@dnr state.ia.us
Building Enerpy Management
Monica Stone
515-281-6361
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Fax: 513-281-6794

E-mail: monica.stonefidnr state.ia,uz

State Wind Energy Coordinator

Jennifer Moehimann

(515) 281-8518%

E-mail: jennifer. moehlmann@idnr state.ia.us

fowa Department of Commerce

lowa Utilities Board

350 Maple St

Des Moines, IA 50319

Website: www,state.ia,us/government/com/util
Green Pricing, Net Metering, Utility Mandates
John Pearce
515-281-5679
Fax: 515-281-5329
E-mail: john.pearce/@iob.state.da.us

lowa Energy Center
252] Elwood Drive, Suite 124
Ames, [A S0010-8225
S15-294-8819
Fax; 515-284-9912
Website: www.energy.iastaie.edu
E-mail; ieci@energy.iastate.edu
Floyd E. Barwig, Director
515-294-0111
Fax: 515-294-9912
febarwigi@energy.iastate.edu
Research & Demonstration Granty
Keith Kutz
515-294-8819
E-mail: kkutzienergy.iastate.edu

Fdueational Facilities/Programs

William Stighiani

Center for Energy and Environmental Education
University of Northern lowa

Cedar Falls, LA 50614-0293

319-273-2573

Website: www.ceee.untedu/

E-mail: William Stighani@unt.cdu

Local Renewable Energy Groups

Center for Global and Regional
Environmental Research

University of lowa

204 TATL

lowa City, 1A 52242-1297

Website: www cpreruiowa . edu/

ICAN/owa SEED Coalition
3520 Beaver Ave., Suite E
Des Moines, 1A 30301



515-277-5858, ext, 13

Fax: 515-277-8003

Website: www yvawp.com/ican/seed htm]
E-mail: iseed@netins. net

Towa Renewable Energy Association
Website: www.irenew. org

Towa Wind Energy Institute
1204 Lakeview Dr.
Fairfield, [A 52556-9670
H41-472-9828
Fax: 641-472-9821

Tom Factor

E-mail: tfactori@lisco.com

Wind Power lowa
Website: www.iowawind,org
E-mail: info@iowawind.org

Litilities/Energy Companies

Alliant Energy

222 W, Washington Ave.

P.C. Box 192

Madison, 1A 33701-0192

B00-255-4268

Fax: 608-758-145%9

Website: www.alliantenergy.com

E-mail: customercare@alliant-energy.com

Cedar Falls Uunlities

Utility Parkway

Cedar Falls, 1A 50613

319-206-1T761

Fax: 319-200-8158

Website: www cfunet.net
Wind Energy Green Pricing
Betty Zeman
319-268-5280

Waverly Light and Power Co,

1002 Adams Pkwy.

P.O. Box 329

Waverly, 1A 30677

319-352-6251

Fax: 319-352-6254

Website: www waverlyia.comWLP
General Manager
Glenn 5. Cannon
E-mail: glenn@wlpnet.net

Michigan

Michigan Department of Consumer
and Industry Services
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Energy Office

6545 Mercantile Way

P.0O. Box 30221

Lansing, MI 48909

517-241-6280

Fax: 517-241-6229
State Grants
John Sarver (Wind Energy Coordinator)
Supervisor, Technical Assistance Section
517-241-6228
Fax: 317-882-5170
E-mail: john.h.sarverf@eis state mi.us

Green Power

Donald Johns

Michigan Independent Power Producers Association

Michigan Green Power Cooperative
317-676-3974

Minnesota

Minnesoia Department of Commerce
Energy Division
Energy Information Center
85 Tth Place East, Suite 600
St. Paul, MN 55101-3165
B00-657-3710
651-296-3175
Website: www.commerce state.mn,us
E-mail: energy.infoi@state. mn.us
Engineering Specialist
Rory Anig {Wind Energy Coordinator)
651-297-2326
Fax: 651-297-7891
E-mail: rory.artipi@state mn,us
Public Service Energy Programs
Janet Streff
B00-657-3710
031-297-2545
Fax: 551-297-1959
E-mail: Janet Streffi@state. mn.us
Planning Grants Analyst
Jeremy deFiebre
651-296-7301
Fax: 651-296-6334
E-mail: Jeremy, DeFiebrel@state.mn.us

Minnesota Department of Agriculture

Rural Finance Authority

90 W. Plato Blvd,

St Paul, MN 55107-2004

Fax: 612-296-9388

Website: www.mda,state.mn.us/AgFinance
Low-Interest Loan Program
Curtis Pietz




612-297-1246

E-mail: curtis. pietz{@state. mn.us
Value-Added Stock Loan Program
Wayne Marzolf

612-207-3557

E-mail: wayne. marzolfi@siate mn us

Minnesota Public Utilities Commission
121 E. Tth Place E., Suite 350
St. Paul, MN 55101-2147
B00-657-3782
631-269-7124
Fax: 651-297-7073
Website: www,pue.state.mr.us/
Green Pricing
Susan Mackenzie
651-296-8994
E-mail; Susan. Mackenzief@state. mn.us

Educational Facilities/Programs

Windustry
Minnesota Institute for Agricultural and Trade Policy
2105 First Ave. South
Minneapolis, MN 35408
BO0-365-5441
612-374-2261
Fax: 612-374-2601
Website: www, windustry.org
E-mail; infof@windustry.org
Lisa Daniels, Director
612-270-7161
Fax: 612- 377-2407
E-mail: lisadanielsi@windustry.org

Local Renewable Energy Groups

Minnesota Renewable Encrpy Society
2928 Fifth Ave. South
Minneapolis, MN 35408
G12-872-3285
Website: hitp:/tefreenet org/org/mres
President
David Pogany
E-mail: d.pogany(@sre-mn.org

Minnesotans for an Energy-Efficient Economy
(ME3)

Minnesota Building, Suite 600

46 E. Fourth St,

St Paul, MN 53101

651-225-0878

Fax: 651-225-0870

Website: www.me3.org

E-mail: infof@me3.org
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LUrilities/Energy Companies

Cooperative Power Assocation

14615 Lone Oak Rd.

Eden Prairie, MN 55344

612-949-8264

Fax: 612-937-8594
Wellspring Green Pricing
Tim Seck

Great River Enerpy
17843 East Highway 10
PO, Box 800
Elk River, MN 55330-0800
Website: www.grenergy. com
E-mail: webmaster{@greatrivernergy.com
Wellspring Green Pricing
Mark Rathbun
T63-241-2447
Fax: 763-241-2366
E-mail; mrathbuni@greatriverenergy.com

Minnesota Power

30 W. Superior 5t

Duluth, MN 55802

Website: www. mnpower,com
WindSense Green Pricing
Al Lian
218-722-1972

Muoorhead Public Service
500 Center Ave,
P.O. Box 779
Muoorhead, MN 56561-0779
Website: www. mpsutility.com
Capture the Wind Green Pricing
Jennifer Walz
218-299-53407
Fax: 218-299-5193
E-mail; jwalzi@mpsutility.com

Xeel Energy

414 Nicaollet Mall RS6
Minneapolis, MN 53401
612-330-7780

Website: www xcelenergy.com

Missouri

Missouri Department of Natural Resources
Energy Center

P.O. Box 176

Jefferson City, Missouri 65102-0176
Phone: 573-T51-E386

Fax: 573-751-0860

Website: www.dnr.state. mo.us/energy



Renewahle Enerey Project Loans
Bernard Thompson

573-751-T466

E-mail: nrthombi@mail dnr state.mo.us
State Wind Energy Coordinator

Rick Anderson

{573) 751-5953
nranderE@dnr.state.mo.us

Utilities/Energy Companies

City Utilities of Springfield

PO, Box 551

Springfield, MO 65801-055]

Website: www_citvutilities net
WindCurrent Green Pricing
Cara Shaefer
E-mail: cara.shaeferi@cityutilities.net

Columbia Water and Light

T01 E. Broadway

PO Box 6015

Columbia, MO 65205
573-874-7325

Website: www.gocolumbiano.com

Ohio

Ohio Department of Development
Office of Energy Efficiency
77 8. High Streer, 26th Floor
Columbus, OH 43215
Website: www, odod.state.oh.us/cddioes
614- 406-6797
Fax: ol4-466-1804
Renewable Enerey Loans
Judy Jones, Adminisirator
Gl4-466-8130
jsjonesi@odod.state.oh.us
Tax Exemptions
John Greenway
614-466-7406
E-mail: jereenway(@odod state oh.us
State Wind Energy Coordinator
Tom Maves
(614) 406-8425
tmavesi@odod. state.oh.us

Educational Facilities/Programs

Ohio State University

Aero & Astronautical Research Laboratory
2300 W. Case Rd,

Columbus, OH 43235

6514-292-5491

Fax: 614-292-5552

Website: hoipe//aarls.eng.ohio-state.edu
Robyn Reuss Ramsay
E-mail: ramsay. 16(@osu.edu

Local Renewable Encrgy Groups

Green Energy Ohio (GEQ)

Bill Spratlev, Executive Director
A66-GREEN-OH (B66-473-3664)
H14-985-6131; 216-861-4491
www greencnergyohio.org

LUtilities/Eneryy Companies

City of Bowling Green Municipal Utilities
304 N. Church Su
P.0). Box 388
Bowling Green, OH 43402
Wehsite, www bgohio.org
Net Metering
Daryl Stockburger
419-354-6246
Fax: 419-353-4763
E-mail: daryl stockbugen@beohio.org

Green Mountain Energy
Midwest Rewion

[533 Lake Shore Dnve
Columbus, OH 43204

6 14- BR4-0560

W ETECIIOUNTAIN, Com

Wisconsin

Wisconsin Department of Administration
Division of Energy
P.O. Box 7868
Madison, W1 53707-7868
Website: www.doa.state.wi.us
Administrator
John Marx
L-mail: johnmarxi@doa.statewi.us
Tax Exempiions
Public Benefits Fund Grants
Alexander De Pillis (State Wind Energy
Coordinator)
608-266-1067
Fux: 608-267-6931
E-mail: alex.depillis@doa. state. wi.us

Wisconsin Focus on Energy

BO0-762-7077

Website: www. focusonenergy.com
Renewable Enerey Yellow Pages
Website: www. focusonenergy.com/
page jsp?pageld=806




Residential Renewahle Programs

E-mail: ResRenewinfoi@focusonenergy.com

Business/Facility Renewable Programs

E-mail; BizRenewinfo@focusonenergy.com

Wisconsin Public Service Commission
P.O. Box 7854

Madison, W1 53707-T854

Wehbsite: hitp://psc.wi.gov/

Net Meteri
Wind Access Laws

Paul Helgeson

608-266-2072

Fax: 608-266-3957

E-mail: helgepiapsc.siate. wi.us

Local Renewable Enerey Groups

RENEW Wisconsin

222 5, Hamilton 5t

Madison, W1 53703

6UR-255-4044

Fax: G08-255-4053

Website: www.renewwisconsin.org
E-mail: mvickerman(@renewwisconsin.org

Wisconsin Energy Conservation Corp.
211 S. Paterson St., 3" floor
Madison, W1 53703
Website: www. weccusa org
Benewable Production Rebates
Beth Shippert
HO8-249-9322
Fax: 608-249-0339
E-mail: bethsi@weccusa.org

WisconSUN
7307 Hubbard Ave., Suite 200
Middleton, W1 53562
Website: www, wisconsur.org
Renewable Production Rebates
Focus on Energy Grants, Loans
Niels Waolter
BO%-E31-1127
Fax: 608-836-1290
E-mail; Wolter@MSBnrg.com

Liilities/Energy Companies

Alliant Energy

222 W. Wisconsin Ave,

P.O. Box 192

Madison, WI 53701-0192
RBO0-255-4268

Fax: 608-755-1459

Website: www.alliantenergy.com
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SecondNature Green Pricing
E-mail: customercare(@alliant-energy com

Dairyland Power Cooperative
P.O. Box 817
La Crosse, Wl 54602
Website: www.dairynet.com
Everpreen Renewable Energy Program
Craig Harms
H0R-TRT-1310
Deh Mirasola
HOR-TRE-4000

Madison Gas and Electric Co.
133 5, Blair 51
P.O. Box 1231
Madison, W1 533701-1231
B8-232-7000
Website: www.mge com
E-mail: mgef@mge.com
Wind Power Green Pricing
Jeff Ford
B08-232-TI87
Fax: 608-252-T098
E-mail; jford@mpge com

We Energies
Wisconsin Electric-Wisconsin Gas
231 W. Michigan St,
Milwaukee, WT 53201
Website: www.we-gnergies.com
Energy for Tomorrow Gireen Pricing
Giary Evans
414-221-3553
E-mail: gary evansiiwe-energies,com

Wisconsin Public Power, Inc.
1425 Corporate Center Dr,
Sun Prairie, W1 35390-9109
Website: www, Wppisys.org
Renewable Enerpy Propram
Jake Oelke
G08-83T7-2653
Fax: 608-837-0274
E-mail: joelkei@wppisys.org

Wisconsin Public Service

700 N. Adams S,

PO Box 19002

Green Bay, WT .54307-9002

BO0-450-7260

Website: www.wisconsinpublicservice.com
NatureWise Green Pricing Program
920-433-3518
Fax: 920-433-1527
E-mail: customerservicei@wpst.com




Wisconsin Wind Project
Website: www.wisconsinwindproject.com/

National Renewable Energy Groups

American Council for Renewable Energy
P.O. Box 33518

Washington DC 20033-3518
202-429-2030

Fax: 202-429-5532

Website: www.americanrenewables.org
E-mail: info@AmericanRenewables.org

American Wind Energy Association {AWEA)
122 C Street NW, Suite 380

Washington, DC 20001

202-383-2500

Fax 202-383-2505

Website: www.awea org

E-mail: windmaili@awea.org

AWEA Great Plains Office
448 Morgan Ave. South, Suite 300
Minneapolis, MN 55405
612-377-3270
Fax: 612-374-2181

Repional Manager

John Dunlop

E-mail: midwestoffice@ige.org

Center for Energy Efficiency & Renewable Energy
Technologies (CEERT)

1100 Eleventh 8t., Suite 311

Sacramento, CA 95814

G16-442-TT85

Fax: 916-447-2940

Website: www.ceer.org

E-mail: infoliceent.org

Center for Renewable Energy and Sustainable
Technology/Renewable Energy Policy Project
{CREST/REFR)
1612 K Street, Suite 202
Washington, DC 20006
202-293-2898
Fax: 202-293-5857
Website: www.crest.org
Website: www.repp.org
E-mail: infof@crest.org
Director of Marketing and Publications
Mary Kathryn Campbell
E-mail; mkcampbell@repp.org

Interstate Renewable Enerpy Council
PO Box 1136
Latham, NY 12110-1136
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S18-458-6059 (phone/fax)
Website: www.irecusa.org
E-mail; infof@lirecusa.org

Mational Wind Coordinating Committee
c/o Resolve

1255 23 Street NW, Suite 275
Washington, DC 20037
BEE-TG4-WIND (-9463)

202-338-1264

Website: www.nationalwind.org
E-mail: nweci@resolv.org

Unien of Concerned Scientists
2 Brattle Square

Cambridge, MA 02238
617-547-5552

Fax: 617-864-9403

Website: www.ucsusa.org
E-mail: ucsi@ucsusa.org

Utility Wind Interest Group (UWIG)
2111 Wilson Blvd., Suite 323
Arlington, VA 22201-3001
T03-351-4492, ext. 121

Fax: T03-351-4495

Website: www uwig.org

E-mail: karenli@ielectrotek.com

Wind Farm Developers/
Equipment Manufacturers

Berpey Windpower Company
2001 Priestley Avenue
Norman, Ok 73069
A405-364-4212

Fax: 405-364-2078

Website: www bergey.com

Southwest Wind power

PO, Box 2190

2131 M. First Street

Flagstalt, AZ B6003-2190
520-779-9403

Fax: 320-779-1485

Website: www windenergy.com

Atlantic Onent UUSA

P.0. Box 1097 Farrel Farm Road
Route 5 North

MNorwich, VT 05055
802-6449-5446

Fax: B02-549-5404

Website: www,aocwind.net

GE Wind Energy (formerly Enron Wind)



13000 Jameson Rd.

Tehachapi, CA 93561

66 1-823-6700

Fax: 661-822-T880

Website: www.gepower.com/dhtml/wind/en_us/
E-mail: windenergy usai@ps.ge.com

enXco

1.5, Headquarters

P.O. Box 1043

North Palm Springs, CA 92258
T60-320-1437

Fax: 760-329-1503

Website: www . enxco.com

FPL Energy

P.O. Bax 14000

Juno Beach, FL 33408-0420
BRE-867-3050

Website: www fplenergy.com

Mavitas (formerly Northern Alternative Energy)
3001 Broadway St., Suite 695

Minneapolis, MN 55413-1707

612-370-1041

Fax: 612-370-9005

Website: www_ windpower,com

NEG-Micon USA, Inc.
Corporate Headguarters
2830 W. Golf Rd., Suite 405
Rolling Meadows, [L 60008
847-806-9500
Fax: B47-806-9100

Website: www.neg-micon.com

E-mail: jmichaelson@negmicon-usa.com
Midwest Office and Manufacturing Facility

301 E. Mercury Drive

Champaign, IL 61822

217-363-2366

Fax: 217-363-236]

Nordex USA, Inc.

Nordex Borsig Energy
Sales/Management CHfice
Carrier/ 360 Office Building
2080 N, Highway 360, Suite 140
Grand Prairie, TX 75050
QT2-660-BEEE

Fax: 972-660-2220

Website: www nordexusa.com

Vestas-American Wind Technology, Inc,
FQ020 N, Indian Ave., Suite 4-C
P.O. Box 278

Morth Palm Springs, CA 92258
TR0-329-5400

Fax: T601-329-5358

Website; www, vestas com
E-mizil: vestas-awtiaveslas.com
Zilkha Renewabie Energy

1001 McKinney Street

Suite 1740

Houston, TX 77002
T13-571-6640

Fax: 713-571-6659

Wehsite: www, zilkha.com

Updates to this report may be downloaded from the CRO website at:
http://lwww.eere.energy.qov/cro/pdfs/windsumm.pdf



